Perianal abscess is a common disease in anorectal surgery. If the diagnosis is not clear and the cure is thoroughly cleared, the recurrence and spread of anal fistula will cause life-long pain. Objective: To investigate the application of 3.0T MRI 3D CUBE T2WI lipid suppression sequence in the diagnosis of perianal abscess. Methods: Thirty-six patients with perianal abscess confirmed by operation were examined with 2D T2WI and 3D CUBE T2WI lipid suppression sequences before operation. Two imaging techniques were evaluated to show the types of perianal abscess, the number of abscesses, the number of internal orifices of abscess, and the number of fistula branches with anal fistula in abscess. Results: Among 36 cases of perianal abscess, there were 5 cases of anal subcutaneous abscess, 12 cases of ischiorectal space abscess (8 cases complicated with anal fistula), 6 cases of posterior anal space abscess, 5 cases of anal sphincter abscess (3 cases complicated with anal fistula), 2 cases of high intermuscular abscess, 2 cases of rectal submucosal abscess, 3 cases of complex abscess (3 cases complicated with anal fistula), 1 case of misdiagnosis, 2D T2WI lipid suppression sequence and 3D CUBE T2WI suppression. The accuracy of lipid sequence abscess typing was 80.6% (29/36) and 88.9% (32/36), respectively, with no significant difference (P > 0.05). Thirty-six patients were surgically diagnosed as having 32 internal orifices, 68.8% (22/32) and 93.8% (30/32) of 2D T2WI and 3D CUBE T2WI lipid-suppressing sequences, respectively, with significant difference (P < 0.05); among the 36 patients, 14 had perianal abscess complicated with anal fistula, and 21 fistulas were found during the operation, 21 cases were found fistula, 61.9% (13/21) of fistula branches were found by 2D T2WI lipid-suppressing sequence and 90.5% (19/21) of 3D CUBE T2WI lipid-suppressing sequence. The difference was statistically significant (P < 0.05). The number of perianal abscesses was 536 Health identical between the two scanning techniques. Conclusion: 3D CUBE T2WI lipid suppression sequence is superior to 2D T2WI lipid suppression sequence in the classification of perianal abscess, the number of internal orifices of abscess and the number of fistula branches of abscess complicated with anal fistula. It can also determine the number of internal orifices of abscess complicated with anal fistula, the number of fistula branches, the shape of primary and branch fistula and the relationship among pelvic floor muscle tissues. It can provide more accurate images for preoperative and intraoperative clinical surgery.
Introduction
Perianal abscess is a common disease in anorectal surgery. In the early stage, due to inflammation, injury, surgery and other reasons, the glands around the anus are blocked, which causes a large number of bacteria to multiply and gradually form perianal abscess. In the later stage, the abscess spreads to the periphery and even ruptures to form an anal fistula [1] . Finally, it involves different perianal spaces and develops into different types of perianal abscess and anal fistula. With good soft tissue resolution, MRI has become the gold standard for the evaluation and classification of perianal diseases in developed countries [2] . Recently, ultrasound and transanal ultrasound have been widely used in the diagnosis of perianal abscess. However, ultrasonography is valuable in the diagnosis of perianal abscess, but MRI can show the lesions directly and clearly. The relationship between perianal abscess and surrounding tissues and the fistula course of perianal abscess complicated with anal fistula can also be shown more accurately. Zhang Shanhong et al. found that the correct rate of diagnosing perianal abscess with different MRI sequences is significantly higher than that with ultrasound, and has statistical significance [3] . Cheng Jing et al. showed that high field intensity MRI could accurately display the location of perianal abscess, clearly show the relationship between anal fistula and perianal tissue, and could achieve typing diagnosis [4] . Those two researches both used 1.5T MRI scanner and conventional imaging sequence; our study used 3.0T high field intensity MRI 3D CUBE three-dimensional imaging technology, whether enhanced or plain scan will greatly improve the diagnosis of perianal abscess and anal fistula compared with the previous traditional technology. 3D CUBE is a new technique for three-dimensional imaging scanning of MRI. It is an isotropic three-dimensional fast echo pulse sequence. Its scanning time is short and its plane is thin. It can rotate images arbitrarily in different directions and angles. Its sensitivity and accuracy are higher than those of the two-dimensional sequence of MRI [5] . In 537 Health this paper, the application value of 3D MRI in perianal abscess was analyzed.
Materials and Methods

Clinical Data
36 patients with perianal abscess diagnosed by transonic surgery from August 2016
to August 2018 were collected randomly from Jingzhou central hospital. Among them, there were 28 males and 8 females, aged 23-64 years, with an average age of about 37 years. All patients had a history of perianal swelling and pain, and some had fever. Four of them had a history of perianal abscess surgery and one had a history of anal foreign body removal. All cases were confirmed by surgery.
MRI Test
GE Signa 3.0T (GE Healthcare, Milwaukee, Wisconsin, USA) magnetic resonance scanner was used with phased array coils. No medicine and intestinal preparation, no markers and no clinical intervention were needed. First, pelvic sagittal scanning was performed to find the median section of the anal canal, and as the reference plane, the plane perpendicular to the anal canal was the axis, and the plane parallel to the anal canal was the coronal position; the three directions were observed in sagittal, axial and coronal positions. Conventional 2D scanning sequence: FSE T1WI axis, T2W (sagittal, axial, coronal) lipid suppression sequence, DWI; scanning layer thickness 6 mm, layer spacing 1 mm. 3D imaging sequence: FSE axis 3D CUBE T2WI lipid suppression sequence, 1.5 mm thickness, 0 mm interval, 3-D image to ADW4.6 workstation for post-processing.
Data Analysis
Two senior doctors who have been engaged in abdominal and pelvic imaging diagnosis for many years read and analyzed the films together. When the diagnosis is inconsistent, the diagnosis is confirmed by comprehensive analysis. The classification of perianal abscess, the number of internal orifices of abscess and the number of fistula branches in abscess were mainly evaluated. All cases were diagnosed and treated by operation and pathology, and compared with the diagnosis of MRI. The specific situation of perianal abscess and anal fistula complicated by abscess was recorded.
Statistical Methods
Statistical software SPSS18.0 was used to analyze and process the data. The lipid suppression sequences of 2D T2WI and 3D CUBE T2WI were compared. The percentage of all counting data was used and X2 test was used. The difference was statistically significant with P < 0.05.
Results
Clinical Characteristics of Perianal Abscess Cases
Of the 36 patients, 28 were males and 8 were females, aged from 23 to 64 years, Health 
3D CUBE T2WI Lipid Suppression Sequence Is Significantly Better than 2D T2WI Lipid Suppression Sequence during Diagnosis of Perianal Abscess
MRI 2D T2WI and 3D CUBE T2WI lipid suppression sequences were consistent with surgical results in showing the number of perianal abscesses. 3D CUBE T2WI lipid suppression sequence was superior to 2D T2WI lipid suppression sequence in the number of perianal abscess internal orifices and the number of anal fistula branches associated with abscess ( Table 2 ). Figure 1 (a) sagittal T2WI lipid suppression sequence showed irregular patchy high signal in front of rectum, but it was not clear whether the lesion was directly related to rectum and whether it involved rectum. Figure 1 (b) sagittal 3D CUBE T2WI lipid suppression sequence could clearly show irregular patchy high signal in front of rectum and submucosa. The boundary of abscess lesion was very clear, and the lesion involved straight. Although there was no significant difference between the two techniques in the classification of perianal abscess, the accuracy and localization of 3D CUBE T2WI lipid suppression sequence was better than that of 2D T2WI 
Discussion
Perianal abscess is a common surgical disease in clinic. It usually spreads from anal infection to anal canal. As for perirectal space formation, the incidence of anorectal diseases accounted for 25%. Perianal abscess is more common in both adults and infants than in females. The sex difference of infants is more obvious, Surgery is the best treatment for perianal abscess. When abscess is incised, the scope of the incision of anal sphincter is related to the internal orifice. Failure to thoroughly clean the residual internal orifice is an important factor causing recurrence. Therefore, clearing the location of the internal orifice is important information that must be known before operation. According to the European and American guidelines, when the position of the abscess's internal orifice is low and the internal orifice can be treated at the same time as drainage to avoid the recurrence of anal fistula in the later stage [6] . Before the operation, the classification of perianal abscess, the number, scope, overall shape, the internal orifice of abscess, the number of branches with or without anal fistula and fistula were anal fistula has more overall shape, internal and external orifices and fistula branches, and the direction of the fistula is complex. It is easy to make diagnostic errors. The 3D CUBE sequence is particularly prominent in the overall clarity and continuity of the abscess complicated with fistula. The length and direction of main fistula and branch fistula, the relationship between the main fistula and the surrounding tissues and the anal sphincter can be clearly displayed, which is more accurate than 2D sequence. The 3D CUBE sequence can reduce the probability of missed diagnosis and misdiagnosis. When the pus is large and sufficient, the overall clarity of the lesion will be greatly improved; but the pus is less or none. Because of the high sensitivity and precision of three-dimensional imaging technology, the main fistula and branch fistula can also be correctly distinguished. The less pus is mixed sign, no pus, the lower signal of the fibrous tubewall. Although the scanning time of 3D CUBE sequence is slightly longer, the volume image obtained by scanning can be observed and reconstructed from any orientation; without scanning axis, vector and crown position separately, only one orientation can be scanned, and the other two orientations can be reconstructed, thus saving the scanning time of two orientations, so the total inspection time is reduced.
The 3D CUBE sequence was applicated in domestic and foreign countries;
Patzig M found that the number of lesions found by using conventional 2D sequence in multiple sclerosis of the brain was significantly lower than that by using 3D CUBE sequence [9] . Lefevre N. et al. reported that the specificity and sensitivity of 3D CUBE sequence on partial tear of anterior cruciate ligament of knee joint was significantly better than that of conventional 2D MRI sequence [10] . However, there are few reports on the study of perianal abscess and anal fistula by 3D CUBE T2WI lipid suppression sequence. This study shows that 3D CUBE T2WI lipid suppression sequence is superior to 2D T2WI lipid suppression sequence in the diagnosis of perianal abscess in showing the overall shape, classification, internal orifice and abscess complicated with anal fistula. The authors believe that it is closely related to the accuracy, sensitivity and stereoscopic effect of 3D CUBE sequence in displaying lesions.
Many literatures have reported the application value of different sequences of MRI in perianal abscess. The 3D CUBE T2WI lipid suppression sequence applied in this study has not been compared with other sequences, and needs to be further improved in future research.
To sum up, 3.0T MRI 3D CUBE T2WI lipid suppression sequence is more clear, intuitive and accurate than conventional 2D T2WI lipid suppression sequence in showing the overall shape of perianal abscess, abscess classification, internal orifice and the number of fistula branches of abscess complicated with anal fistula. It can be used as a routine examination method. It provides accurate opinions and imaging information for the selection of surgical methods of anorectal surgeons, and is worthy of clinical application.
